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Abstract: In order to investigate the pyrolysis process of rocket kerosene (RK) in China and the effects of
antioxidants on the pyrolysis process, the static pyrolysis experiment was conducted to study the law of pyrolysis
conversion rate, pyrolysis gas production rate and gas phase product composition of RK with temperature and
time under 683K~713K in this work. At the same time, the pyrolysis behavior of RK containing 1wt% antioxidant
o—methylhydroquinone (THQ) was compared and it was found that THQ had a significant inhibitory effect on the
pyrolysis of RK. Under 683K~713K, the pyrolysis activation energies of RK before and after adding 1wt% THQ
were 150.0kJ/mol and 210.5k]J/mol, respectively, and the corresponding Arrhenius pyrolysis equations were ob-
tained. By comparison, it was found that the pyrolysis rate constant of RK is smaller than those of American RP-1
and RP-2 rocket kerosene.
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Table 1 Hydrocarbon composition of RK

Composition Content/%
Paraffin 20.4
Monocyclic hydrocarbon 26.4
Bicyclic hydrocarbon 47.4
Tricyclic hydrocarbon 2.2
Alkyl benzene 3.6
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Fig. 1 Rocket kerosene static cracking experimental system
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Fig. 5 Gas phase product composition of RK at different

temperatures
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Table 2 Pyrolysis kinetic parameters of RK with and
without 1wt% THQ

T/K RK RK/THQ

k'/h! r k'/h! r
683 0.04795 0.9897 0.02452 0.9628
693 0.06872 0.9949 0.03836 0.9762
703 0.11932 0.9950 0.06886 0.9967
713 0.14952 0.9985 0.11425 0.9966
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Fig. 8 First-order kinetic curve of thermal cracking
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